Introduction
Intellectual and developmental disabilities affect up to 1 in 25 children in high income countries. 1 advances with the diagnosis of previously unexplained cases, bringing opportunities to improve diagnostic precision and offer new insights into disease mechanisms. [3] [4] [5] These new developments however, require major changes in service delivery and clinical practice, including education and training for health professionals, service commissioning and patient engagement. 6 CNVs in individuals diagnosed with developmental disorders are associated with increased risk of multiple psychiatric disorders, including Autism Spectrum Disorder (ASD), Attention
Deficit Hyperactivity Disorder (ADHD), psychotic and bipolar disorders. [7] [8] [9] [10] For example, individuals with 22q11.2 Deletion Syndrome (22q11.2DS, formerly Velocardiofacial syndrome or DiGeorge syndrome) are at high risk of ASD, ADHD, anxiety, oppositional defiant disorder and schizophrenia. [11] [12] [13] Emerging evidence concerning risks of neurodevelopmental, physical and psychiatric morbidity in diagnostic CNVs reported by clinical genetics services indicates a substantial variation in their penetrance and expressivity, which is susceptible to socioenvironmental modification. [14] [15] [16] Despite these uncertainties, which currently limit personalisation of risk, treatment, prognosis and information provision, genomic testing is 5 widely recognised as a major advance in health and social care for developmental disorders. 17 Rapid increases in rates of genetic diagnosis and emergent knowledge concerning genotypic risk and phenotypic variability, impose significant challenges and considerations for genetic counsellors with responsibilities towards presenting accurate, comprehensible information while supporting patients and their families. [18] [19] [20] In this study we explored parents' opinions and experiences concerning psychiatric, neurodevelopmental and physical manifestations associated with genomic variants diagnosed in children with developmental disorders. Specifically, we asked parents about (i) their satisfaction with receiving genetic test results through attending specialist paediatric services; and (ii) the availability and practicality of information obtained about clinical manifestations of genomic disorders subsequent to their child's diagnosis.
Methods

Survey respondents and procedures
We designed a 46 item online survey, using Online Surveys 
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Results
Child and family characteristics
Two-hundred and eighty-six survey responses were recorded between 12 December 2014 and 31 May 2017. Of these 199 (61.6%) were located in the UK, 87 (26.9%) in the USA. 
Sources of information on genomic disorders
We asked parents where they first obtained information about a variety of phenotypic manifestations they associated with their child's genetic diagnosis. We combined responses for each source of information across 4 groups of disorders: developmental, physical, neuropsychiatric and mood and psychotic (table 2) . sixty-five percent of the combined information on neuropsychiatric, mood and psychotic disorders came from non-professional (lay) sources compared to 41% for combined information on developmental and physical disorders, which was more often provided by health professionals (p <0.001, see table 2 ).
For anxiety, depressive and psychotic disorders, parents predominantly gained information from lay sources (71.4%) in contrast to 39.3% for developmental delay, intellectual disability and speech and language difficulties (p >0.001).
We examined differences in the origins of information between parents in the UK and USA (figure 2 indicated that the accompanying information they received from clinical specialists was less helpful than from other sources. In particular, parents relied extensively on non-professional sources for information about psychiatric risks. They often received sub-optimal information from clinical specialists, who tended to focus on early developmental and physical disabilities typically present at diagnosis. Families in the UK were more reliant on internet and Third Sector groups for clinically relevant information than in the USA, particularly information concerning psychiatric problems their children may be susceptible to.
The findings extend previous evidence showing that families often have difficulties obtaining satisfactory information from clinical specialists to aid comprehension of genomic tests results. [21] [22] [23] We have revealed new evidence concerning a broad range of genomic disorders consistent with earlier findings concerning 22q11.2 deletion syndrome -one of the most frequently diagnosed genomic disorders -in which parents predominantly obtained psychiatric information from internet sites and support groups. 24, 25 Consistent with studies of rare disorders more generally, we have shown that the great majority of parents search the internet to help comprehend their child's diagnosis. 26 However, many families do not seek 12 medical information online, particularly in more deprived socioeconomic groups. 27 Inadequate access to information is associated with increased stress and uncertainty for parents and negatively influences their engagement with services, potentially denying them the advantages of a precise diagnosis. 28 Our survey did not gather sufficient demographic data to determine whether hard-pressed families were less likely to seek online content.
However, we are concerned that socially disadvantaged families may not have the same degree of access to high quality information, support and services to which they are equally entitled. 29 Paediatric and genetic specialists tended to focus on providing information about developmental and physical disabilities. This suggests that suitable information about psychiatric risks may be relatively scanty, or that addressing emotional and behavioural challenges is a lower priority when providing diagnostic genetic counselling. Alternatively, genetic counsellors may lack the requisite knowledge and skills to address psychiatric concerns. In turn, this may hinder information provision or referral to support agencies.
Concerns expressed about overloading parents with information in the aftermath of a genetic diagnosis need to be balanced against the best interests of children and their parents.
30,31
Consistent with earlier studies of rare chromosomal disorders, our findings also reveal that parents often consider information from clinical specialists to have lower practical value than material found online or obtained from support groups and is frequently too complicated or irrelevant. 32 Our findings reveal that patterns of information gathering differed between UK and US families. In the US, parents received a broader range of medical and mental health information from their clinician after diagnosis, whereas those in the UK were less likely to receive psychiatric risk information from health specialists. More than half of families in the UK had their child's diagnosis communicated by paediatricians, compared to one-in-five in the USA. However, more seldom provision of professional psychiatric information in the UK was not explained by differences between clinical professionals who delivered results in each 13 country. Our survey failed to uncover evidence explaining why psychiatric information is seldom offered by paediatric and genetics specialists in the UK, or conversely why those in the US offer a more comprehensive range of information. Conceivably, service-driven factors such as limited clinic time, or differences in professional development and training may account for observed differences. A clearer understanding of current limitations to providing comprehensive psychiatric genetic counselling when diagnosing developmental disorders would be welcomed and may reveal opportunities for resolving existing gaps in knowledge for concerned patients and families.
Opinions vary on the benefits and risks of online health information, ranging from concerns among health professionals over accuracy and regulation, to sociologists' endorsements, praising its contribution to client empowerment. Between these views exists evidence that the general public adopt contingent behaviours towards online content, discriminating between trustworthy and untrustworthy content pages to supplement rather than replace traditional media. 33 Importantly, near universal online search methods are increasingly concordant with the structure of internet health information and the hierarchical nature of results created by popular search engines. Therefore, we urge the development of new initiatives to explore how clinicians may improve access to information around the time of diagnosis, including signposting to high quality content beyond traditional media and assist Third Sector groups to innovate and procure new ways of supporting children with complex neurological disabilities.
The findings presented here are timely; paediatric genetics services strike a fine balance between delivering high quality services for escalating referrals and performing increasingly sophisticated tests with lengthy consent procedures. That a large proportion of families in our survey expressed dissatisfaction receiving genetic diagnoses, particularly in the UK, highlights the challenge facing long-established services. As the availability of genomic testing in mainstream clinical services increases, demands for relevant patient-oriented information concerning genetic influences on psychiatric risks are predicted to increase. 34, 35 However, informing patients and families about complex and uncertain implications of genetic tests is challenging, requiring highly specialised skills in communication and psychosocial support. Personalising psychiatric risk across the lifespan of affected children such that service users understand the true nature of their risks, is likely to become a priority for psychiatrists and allied professionals working in the realm of rare disorders. 36, 37 We recommend that additional education and training in brain disorders is prioritised for all clinical specialties offering genetic tests. Curriculum content for skills training should be developed accordingly, ensuring genetic counselling includes meaningful conversations about the full spectrum of medical and mental health risks and is accompanied by contemporary, relevant information.
Our study has limitations. Recruitment was biased in favour of parents who engage with the support groups who promoted the survey, potentially limiting the generalisability of our findings. The survey was designed with broad accessibility in mind. However, online surveys require significant internet literacy and time for participation, which may be difficult for some families. Parents who readily access the internet, are, conceivably, more likely to use it for seeking information related to the content of this study. The survey was overwhelmingly completed by mothers. However, families with severely disabled children are rare and not representative of the general population. This may be a reflection of the socio-domestic influences on caregiving in the context of disability. 38 Also, we were unable to independently verify health information provided by parents. Self-report surveys have recognised shortcomings exacerbated by respondents potentially having to recall facts and experiences several years after the event. Despite these limitations, the views and experiences expressed by a large number of families provides a timely insight into the current state of medical health information, clinical services and lay support for the developmental disorders community.
In summary, our findings reveal that parents are inadequately informed by their clinical 3 The helpfulness of information (helpful vs not helpful) was assessed by testing differences in paired proportions; 4 Direction of effect, G = Genetic specialists; P = Paediatric specialists; I = Internet Sites; S = Support groups. 
